It is well known that the simple sheep cell agglutination test of Paul and Bunnell as an aid to the diagnosis of glandular fever is subject to considerable limitations. To obtain reliable serological evidence of infection it is necessary to resort to the absorption test, which is, however, somewhat laborious. The purpose of this note is to draw attention to the fact that virtually the same information as is given by the absorption test can be obtained by the use of a simpler method based on the principle of agglutination inhibition. The rationale of the latter test depends on the observation that the supernatant fluids obtained by centrifuging the autoclaved tissue suspensions as usually prepared for the absorption test possess antigenic properties in tests in vitro corresponding to those of the tissues from which they are derived. The demonstration that the guinea-pig kidney extract is an effective Forssman antigen naturally depends largely on the use of artificially prepared sera. An anti-Forssman serum obtained by the intravenous inoculation of a rabbit with finely ground guinea-pig kidney suspension showed a sheep cell agglutinin titre of 1:256 and a lysin titre of 1: 2,048. After treatment of the serum in the way described above with guinea-pig kidney extract these titres were reduced to 1: 8 and 1: 4 respectively. Absorption with kidney tissue annulled both reactions entirely. Mixtures of serum and extract gave complement fixation up to serum dilution 1 :128. When rabbit v. sheep cell sera are treated with the extract the agglutination of sheep cells subsequently added is not inhibited because of the presence of the isophile antibody, but such sera at relatively high dilutions, e.g., 1:128, readily fix complement with the extract. On the other hand, neither agglutination inhibition nor complement fixation is observed with horse v. sheep cell serum due respectively to the presence of isophile agglutinin in the serum and of Forssman antigen in the tissues of the horse. From these experiments it is concluded that the saline extract of guinea-pig kidney is an A. 1. MESSER effective and specific antigen for the detection of Forssman antibody.
Methods
The reduction of agglutinin titre resulting from the treatment with ox cell extract of the serum of 95 patients suffering from glandular fever is shown in Table I , which gives for each titre observed with untreated serum the corresponding titres with extract-treated serum. (1954) found only one false positive Wassermann reaction in 92 cases of glandular fever, and it appears therefore that the frequency of such reactions has generally been overstated.
Comment
The purpose of this paper is mainly to draw attention to a simple technical modification which facilitates the application of the principles of the absorption test, the value of which is well established, in the diagnosis of glandular fever. While this work was in progress, however, both Mason (1951) and Leyton (1952) reported favourably on the use of an ox cell lysin test. This method has the attraction of perhaps even greater simplicity, and both workers found that diagnostic ox cell lysin titres are sometimes observed before, or even without, the development of sheep cell agglutinins in significant amount. Further, according to Leyton, absorption of glandular fever serum with sheep cells does not remove the ox cell lysin,
and it therefore appears that the two antibodies are independent entities. Whether either is the same as the complement-fixing antibody referred to above which reacts with saline extracts of ox cells has not been determined. Other workers have shown that the serum of glandular fever patients will agglutinate to high titre human red blood cells of group 0 which have been sensitized by treatment with Newcastle disease virus (Burnet and Anderson, 1946) or with phage lysates of strains of haemolytic streptococci and Staph. aureus (Fraser, 1954) . It is evident that much work remains to be done to elucidate the nature of the antibody response which occurs in glandular fever.
A point of some interest is the demonstration of the water solubility of both the Forssman and the glandular fever antigens, at least to a degree which permits the use of simple saline extracts as antigens in test-tube reactions. Early work on the Forssman antigen led to the conclusion that it was of lipid nature, largely because of its solubility in alcohol. Later investigation has of course shown it to be a lipo-polysaccharide complex, closely related to the Group A substance of human red blood cells, and it is of interest that the latter can also be readily obtained by saline extraction of certain tissues of "secretors." Both saline and alcoholic extracts of guinea-pig kidney can therefore act as Forssman antigens, but a curious discrepancy has been observed between normal human sera and rabbit antiForssman serum as regards their behaviour with these extracts in complement-fixation tests. The rabbit serum, which was Wassermann negative, reacted with both to an equal degree, but human sera reacted only with the saline extract, positive results with alcoholic extraction being confined to sera which were Wassermann positive.
With regard to the glandular fever antigen in the ox cell, simple alcoholic extraction does not yield active preparations, but this may mean only that the concentration of antigen in the extract is too small to be effective when the solution is diluted to the extent required for tests in vitro.
And indeed Schwarzweiss and Tomcsik (1948) obtained highly active fractions by a complex process involving successive extractions with hot alcohol. The saline extracts described above give a weak biuret and a positive Molisch reaction. It seems probable that the antigen concerned is analogous to the Forssman antigen and Group A substance, and is another addition to the number of polysaccharide haptenes which are of increasing importance as serologically determinant groups.
Summary
The Forssman antigen in guinea-pig kidney and the glandular fever antigen in the ox red cell have both been found to be sufficiently soluble in water for simple saline extracts of these tissues to act as effective reagents in tests in vitro for the detection of the corresponding antibodies. These observations enable a simple agglutination inhibition test, which is described, to be substituted for the more laborious absorption technique in the serological diagnosis of glandular fever.
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